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Abstract
ln order to analyze the coating process on powdery materials in a
barrel･sputtering system, We developed a simulation program based on the
discrete element method. The mow of particles during barrel rotation was
reproduced by the simulation. The coating process was calculated by a
simple coating model. The calclllated results qualitatively represented the
difference for coating process between the hexagonal and the round barrel.


















































(a) vert1Cal component　　(b) tangentlal component
Figure 1. Schematic representation of
the contact force model (Voigt model).
離散要素法を用いたバレルスパッタリング装置内での粉体の修飾効率解析
Table 1. The parameter values for the simulation program.
Particle Barrel
Radius　　　　　　　5 x lO~4 m Radius 1 x loll m
Density　　　　　2･65 x loョ kg/m3　　　　Rotation speed　　　4 rpm
≠ung,s modulus　　7･2 x l010 pa Young,s modulus　　2 x 1011 pa
Poisson's ratio 0.23　　　　　　　　　　　　　　Poisson's ratio 0.28
Time step 1 x 10-6 see
The number or particles　　　　　　　　　　　　　500
Friction coefrlCient (particle to particle)　　　　　0.70




















































































































Table 2. The calculated value for coating.
Round barrel Hexagonal barrel plating sample




















the amotnt of deposition materials,D / a.u.
Figure 5. (a),(b) I)istribution of the amount of coating and (C),(d) the amount oI

































surface position on a particle,i / -
Figure 6. Total amount of coating between each


















ll] T. Abe, S. Akamaru, K Watanabe, J. Alloy. Compd. 377 (2004) 194.
[2] T. Abe, S. Akamaru, K. Watanabe, Y. Honda, J. Alloy. Compd. 402 (2005) 227.
61
赤丸悟士･山本浩也･田口明･阿部孝之
[3] M. Hara, Y. Hatano, T. Abe, K. Watanabe, T. Naitoh, S. lkeno, Y. Honda, J. Nucl. MateT: 320
(2003)265.
[4] A･ Taguchi, T･ Kitami, H･ Yamamoto, S･ Akamaru, M. Hara, T. Abe, J. Alloy. Compd. 441
(2007) 162.
[5] S. Akamaru, S. Higashide, M. Hara, T. Abe, Thin SolidFilms 513 (2006) 103.
[6] TI Abe, H. Hamatani, S. Higashide, M. Hara, S. Akamaru, J Alloy. Compd. 441 (2007) 157.
[7] T. Abe, S. Higashide, M. Inoue, S. Akamaru, Plasma Chem. Plasma Process. 27 (2007) 799.
[81木山英郎､藤村尚､土木学会論文報告集333(1983)137.
[9]粉体工学会編､粉体シミュレーション入門第3章(1998).
[10] P･ A･ Cundall and 0. D. L. Strack, Geotechnique 29 (1979) 47.
【11]沢俊行､日経ものづくり　2006年11月号171.
【12】日本機械工学会編､機械工学便覧改訂第6版(1975)3-34.
[13]国立天文台編､理科年表(1996).
【14】田口明､広見千賀子､谷滞昌昭､北見知士､赤丸悟士､阿部孝之､富山大学水素同位
体科学研究センター研究報告26 (2006) 45.
62
